INTRODUCTION
Measurements and detections of natural vibrations of structures are well known procedures in the field of Experimental Modal Analysis or Modal Testing. Basically, this technique consists of a mechanical test, in which vibration loads or impacts are induced on the structure in order to determine its dynamic properties (natural frequencies, damping and vibration shapes). Given these dynamic parameters or modal parameters, it is possible to calibrate a pre-designed model by adjusting the material properties and mechanical restrictions until matching them with reality. This way, the calibrated model can finally be applied on integrity analysis of the structure and on simulations of the behavior of the structure under several load conditions (Maia [1] , 1998).
The application of the Modal Testing has shown to be efficient in many situations, but usually, its application is restricted to small structures, in which it is feasible to induce artificial vibrations with impact hammer or electrodynamic shakers (He et al [2] , 2001). However, in civil engineering, due to the physical dimensions of the structures, the introduction of artificial vibration is an expensive process and sometimes even impossible to carry out. These are mostly the case of bridges, buildings, towers and others. Additionally, the application of this technique can lead to the collapse of already damaged structures. One possible solution for dynamic testing on large structures is to conduct an advanced technique called Operational Modal analysis (OMA). This technique considers natural phenomena such as wind, traffic, movement of people and others as excitation sources. However, the application of this technique requires ultra-sensitive vibration measurements, around 10 -8 g. Bridge "Ponte do Canal de Sernambetiba".
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Measuring
At the same time during the development of the model, vibration measurements were conducted on the bridge's deck in order to detect the vibration modes. The graphs of figures 10 and 11 present one of the measurements result in both time and frequency domain for all selected measurement points. Figure 11 shows, in frequency domain, the power spectral density function of the measurement signals. These functions represent the amount energy distributed on the frequency components and provide important information for the determination of the modal parameters when random loads are applied. It is important to report that showed peaks in this spectral curve may represent natural frequencies of the bridge or modal frequencies, the point is how to separate the peaks that belongs to the modal frequencies from others that are reflections of operational modes, (Jeary[4] , 1992). 
Modal frequencies identification
The identification of the modal frequencies was conducted by the following digital signal processing methods: filtering, signal decimation, removal of DC offset signal component and finally the extraction of the vibration modes. The procedure for obtaining vibration modes is based on the algorithm SSI for stochastic identification in subspace. This algorithms is based on the use of stochastic theory for Gaussian distributed stochastic processes, it is actually described by the spectral densities functions in frequency domain. One of the results is the stabilization diagram which is a powerful tool for detecting the modal frequencies, those whose points remains in vertical line. Figure 5 shows the stabilization diagram. Table 1 shows the obtained modal parameters for the chosen order (order 12 - Figure 5 ). 
IDENTIFICATION OF MODAL PARAMETERS
From the initial geometry, some changes were done in the initial numerical model, in order to adjust natural frequencies obtained numerically to the experimental figures of Table  1 . Such alterations consist in the introduction of damages to the initial numerical model (plastic articulations, loss of rigidity of the sections, alterations in the joints) in adequate positions and intensity, obtaining, thus, a "calibrated" numerical model, (Cole[5] , 1973). Figures 13 and  14 present the results obtained. Table 2 shows the numerical figures.
It must be highlighted that only the nine first vibration modes of the structure were considered, once these modes present figures above 90% of the mobilized mass, as can be attested in Figure 15 .
CONCLUSION
The studies employed advanced techniques of digital signal processing for detecting and adjusting natural frequencies, structural damping and modal shapes of a computing numerical model based on FEM (finite Elements Method). The calibrated model is a numerical approximation of the real structure after adjustments of the real model and it was used for structural analysis of the bridge.
From the structural verification in the bridge's calibrated model, it was possible to conclude that the bridge cannot stand the actions and events set by the Brazilian standard ABNT NBR-7187 [6] (1987) . The restoration of the structural bridge is feasible and it could be done by reinforcement of its pillars, increasing their transversal section, as well as general reinforcements at the spans, increasing the structural capacity and reinforcing the foundation by adding new stakes to the existing blocks. 
